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^h^m^^ ; 

48<a)<60 ••■(1) 
3<Q\/i<l ■•■(2) 
Vd>75 •■■(3) 

0.52<(Ng-Nf)/(Nf-Nc)<0.56 ---(4) 

Vd : m'^'^WMn<^)Ty<WL. 

Ng : mn'^mMm<^smizn'thmm^. 
Nc : m^'ftmMmff^cmzn-t^wM^. 

mtt^ if «ii 1 letgc^tawT^^^s ; 

-0.5<-ffa/'fra<0.5 —{5) 

ffa : w-m<Dmtm^^^hvyxa^m}^im. 

fra : f^WcO^Wffl^ ^>'X(?):ft;i(EgSt. 

T-$) I. « 

^jrywyju-^i^nym^^mm^^X'^-yX. 
mxmm\-b- m \iz . mtm^^ l a ct)^ _ ^ ^ 

yx b ^tnzm <m2uyxt timzn co^ nv-^ 

48<<«<60 •■■(!) 



3<Dl/f<7 •••(2) 
-0.5<-ffa/fra<0.5 ■■■(5) 

f : '^^c^mj^sm, 

ffa : mmco^mm^^-t^ uyx<Dmj^mi. 

7- h <^M\<z 3 y^y^- vyX^^-fh^ih^W^b-t 

c If 5 ] mmkmz^-t h immi)^ , mimm) 
umm 6 ] fries 1 vxwm 2 p y x*>JitcM 

<7^J^-^-^^-t^:>^—X:fyXUyXX'hh^b^m''&b 

■^\yyxx'hh:if^^h-thmimi-'e<r)\^-nx 
ii^im><z%mc^^mm'^?k. 
[ If 8 ] mmu<r>'}mffimmm<7^imizn t 

T V S ; t i: -r If S^^a 1 ~ 7 <7) \, ^-f ix** 1 latc 

iaai?jsit3te^^^« 

vxm\^x^^h:itt'mLt^hmmmi-'8<n\^^ 

1 0 ] mimm<^)imi)mtmm<^%m^zn 
LT. xhl^-hJkt?1■■^J:Ltzb^f,z%^m^zm^■^x\^ 

[ff it<il 11] S^: X y - y-if xto y r r a 

mi. ^zn^ 1 0 I. J; p (cSitS y h X 

h-yx. x9 v-y^-^ xco^^'omti^zmt . mmm 

tHcom, 0 i&wx^mi^zr^'^x^m^^ ittio^^- 

;i?i/'>'i>'''SrtT^iE-'-<V-c5^1 7:r-;«?xffifi:. mUz 

cn*5ii2] x9o~y^-( x<73mK>wuzmL. 

^cDUyXtitmmcnm^^^m^'^^^K t i> im^-ti> 

mc^)]yyx:tm^mthii.^^t i^mt-t ^ msm 1 
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[ imm 13] X y - > -9--^ xcr>m Kiwuzmi-. 
^-^ft^ii 1 - 1 3 ^^m- 1 iiiciatgcoait 

[000 1] 

mm^x^u- y ±.^zitjt&m-t ^ y r rn i^x ^' a 

[0002] 

^:tmye^m^m^^rx9 v~yizi&:kikm-t^ u rr 
itLXot-tht. vyxi^m.^m^iizm'^-t^ t 
mtm.mmminx.h:itifiwm\,zti:'yx<h. zcr> 
i,fz^>-tfzi!b. i-yxttm<n-iMimmi^^x.Lx^iyy 

[0003] JiMPiXVyXf<-/^co^\^\^\-'ayif— 
^z^mi Rt/W. 2 u yxtim u yxxih t K> m$m ^ ^ 

■t^-^i^x-nw-^^p-^^-t^mmt. ^mm^^L:^ 

m, #112 0 0 1 -422 1 m'jim. ^mmme i 
4 4 5 0 3-^Bmmmiz. 0 izm^^titztm 

tft'^mn^^^tix^'^h. 

[0004] 

m^itizi: y) l-yX^<^y < XUX Lt d t^^-) 

timmti^f>^ . mizmm'f-s - 2 o 1 6 s 8-^^^#^ 
IB 2001-4221 m^^immmco&m^^^xn. 
fmAitth mztm^mf^ izia^ x^-x-^^+^miSk 

x^-f. y rrn y x i?' ^- 3 ygaco«ff ^ 



mmime 14450 3-^Bjsa»idtttoj^!f3t^^-c- 

^/h^^&ffl!)T'xHr>'b y "/^i,Z^-:>X\>^^\^fz 

m^^m'^^m^^fs.^n 0 T y xi^m^m^-^im^z 

[0005] *%aH{±iixii><oraM;^tSrS^-r-l./ttotc 

§ ii/s CD t- $> T , ^mm^xmmimm a> n s , 

[0006] 

]y^yhv-y^ izmm Lfzvm.yex'^cDm^mm.^x^ 

y ->'±tct£±a»t-.§. y rrn ^ >- 3 ymc^)mi 

j^i^ikMcom luyxt ^tnzm. <m2i^yxt t^^{z 

b^vt^ycf^c^j&^'fint-r, y^ hJ^}v-/h<rm^zwn 
m^^mmm.^fi. mz\;xf<D^^^(\)^{^) iimfz 

48<co<60 •■■(!) 
3<Dl/f<7 ••■(2) 
Vd>75 -(3) 

0.52<{Ng-Nf)/'(Nf-Nc)<0.56 •••(4) 
tztzL. 

Ng : m'^^m.Mmc^is'mzM^^mifxm. 
Nf : m^^mtmcofmizm-^mmm. 
Nc : m'ff:^mMm(^c'mzM^^mtfxm. 
xhh. 

[00 07] m'z<nmmvm'it^Mi. ±iem i «^ 
^mmb-^h. 

-0.5<-ffa/fra<0.5 •••(5) 
it fit, 

ffa : MffcO^SRHSr^rr-i. ^>'XcO:S;^fM, 

fra : w^<mmmk^'th\^yx(nm^m-. 

xhh. 

[0008] %S<r)m?i<n>^%^M±. yA h^<.iVX 

/j» ^> ^ -fe >- b y •/ ^ tcitm L fzmmtx ^ <^)mjrm 
ffesrxi? y ~y±.i>zm.±&m-^ y TTn>>x 3 
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^'ifi^r^'L^^mw-^'r. ^-r hJ^^juytcr^mzmm^t 
WM^K. mz\;xrcr>^w^(\), {2)]kt/{'b)^mfz-t 

48<oo<60 •••(!) 
3<Dl/f<7 ■••(2) 
-0.5<-ffa/fra<0.5 ■■•(5) 

fztzh. 

ffa : mmco^mmi^-t^uyxcDmmm. 
fra : imc^wmmi^^ ^uyxcoMj^iBm. 

[00091^4 cr>wM(7)&my6^mt . ±iam i 

3m^'rti^^^<^Mmc^Mmz}i\^X , S hizmiSii 

[ 0 0 1 0 ] ffi 5 (DmM<7)&.m^-^m^. ±ibss i 

5cr,\-^-fti:b^-^cr>?imc^Mf&l/Zii\^X. mSi^ll^y 
X-Bafm2VyXtiMzn.(DJ^^~^^-th^—X:fy:x 

h-yxTh^^b^mmt-th. 

[ 0 0 1 2 ] n 7 cowMc7)ts.m^mMi. . ±mm i 

6(r)\,-^-fixi}^':>cr,mMt^mmz}i\,^x . mi&m^i 

[0013] mscowmmm'j'Mt. ±is^ i 

i: # iz^'^izW-nmi&LX^^h >! SrWai: -T-i. » 
[ 0 0 1 4 ] m 9 c73?6BI^SIt3\:^^(i . ilBffi 1 -ffi 

[ 0 0 1 5 ] s 1 ocof&0Hcr)jM^3^'¥^ii, ±mm 1 - 

fzb^ iz^^lzm^ ^X^^h.lbi^mb't^. 



[ 0 0 1 6 ] IB 1 1 cowMcomm'^mit. ±im i - 
mi 0(7)\,^'fti^^'ocr,^mcommzm^x . m^^^x 
9 o~y^^ xco V TTci i^x i^i^a ymmizmm^m 
x\ X ^"j ~y^-^ xcom K) i>znm to^xoiizm 

cr)Womti>zm.L. mmm^com'omix'jmiziii'o 

miy^~)(/xmb. ^m^zn^-yx^m-r^zbizj^r) 

[00 1 73 ^1 2<^wmmi^^mi. ±iais 1 1 

1^ t . tulBIS 1 7 * ~:^xm\N<^'J'^^ <bi,l M<7)^ y 
X>\ ^O^yXh{Sffi*«M^-i>ffl^ii'~'^< t IS 
^^•S,SiJ«b-yXi:S^ Jii. ^>tl-S> i i: S:#ti!t-r& , 
[ 0 0 1 8 ] IS 1 3(7)^B[5<7)f5:|^3t^^(i- ±iBIS 1 1 
Xim 1 2 tOf&HJco^S)^tcj3\, . X i?' y - >--tf XCO 
WO#;it:^L. tulBmrlll*J(OiJ'^^r< i: IfflcOPyX 
*sO^:xX^;{i:fft*£OM=5r-l.ffiSril'^^< b t IB* 

•r s MO p y X t a m ;t n .1 1 S: #M i: -r s . 

[ 0 0 1 9 ] IS 1 4 iO^HJcDjSl^^t^^i^ti, ±IBIS 1 - 
m 1 3 c^v ^■m*^'pi7)^Hjcoffi)^tct3 V ->T , mif BmiS 

mm^tix\'-^i>zbim&b-r^. 

[0020] 

■t^. I11~113, 117, US, 111 0. HI Itc. H 

^■fix 9^)-y (SO <7)Hf >f X*s 4 0 mx'h 0 . H 6 
^t" u ryui^x. ^i/^ y^mtx'!? y — y (sc) <n-^^ 

i: X ^ y - y (SO ^; PbIT- 5 7 - (MR) J; 0 f5:f^^S^ ^ 

[00 2 1 ] ^mmc^MPMcr^mm^^ii, y-< b^^vt- 
y(PA)*^^>D&Tr^-fey h u ti^ai LitB*ii3tt:\ 9 
^^s7^7'"(PA)^oa7Kl^^fe^x^' y-y(so±t::ffi:^t5 

IZ. ^^?RH&*U**OftiO^N°^-^fl-r-S.BUlff(GrF) 

<7)r UXA(PR) . f^^B**LJ&^OiE<7)>'^°'7-^^-r 

-g>f*l¥(GrR)t. ^mtXi-^6. ^mif^^byA Vrs 
;l^X(PA) t oP5t{±. BiBfl3fci:^^^i:(7):H-«l^tTa3t 
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tbXit. Mtlif. PBS (Polarizing BeamSplitter) 

7° u XA , p B s i^- h {fiji. u -X A mm 

COD B E F (fSfp^) ( mcOiM^-^mm^-Am^' ^ 7t 
t; LTJi;, DMD (Digital Micromirror Device) , Kit 

[0022] ^a^mMcommx-i^ , p b s t y xa , 
ii)^^^a»*2iffi¥®(PT)t LTieasixTv^i., 02 1 

tii^i^^i^a(PT)coM*^J**-r. 02 1 (A) 
{i, P B S7°yXA(PTl)lr^KLTV^S, PBS7°iJX 
A (FTl) {iAIt LT # 5t R3BB3t (LI ) ^ h ^ SV^7'(PA) 

^■^Xikm^b LTf*P(GrR){cAlt$-ti:l.o H2 1 

(BXi, PB S^y— h(PT2)*^j^LTV^'g>, PBSi^— 

h (PT2)(iAlhf LT^5taSBB3t(Ll) Sr^-^ hys;kX(PA) 
tCf^ttTRttL, b^N';wy(PA)d>tf>c^JSIt7\SSrji3i 
^■±XiiB^tLXmmiGrR)iZXm^'^h. 02 1 
(CXi. ^'axy-<^'n-< >y^'TUXA(PT3)^^tT 
t^^. i?n;^y-< iJ'U-f ■y^5'X'JXA(PT3){i, 3-:3£0 
b>'N';t'7'(PA);&^i?>(7)S;^Sfe3t(^J;t{fRGB)^-fe 

[0023] ^mm<7)mM^mm^tii> u rxoi^'ji 

> 3>'^ST1i:, ^-f b^s-;l.7-(PA);&^tf>ltl±;^-g.±3fe^ 
ifiy-U-ty hOvl? T'^V ^ . P B S 7° U XA (PTl)-^ 
P B S i^- h (PT2) ^ffl V t # r? >- h 9X hfiT:^'^' 
tfA L . ^' OXy-< ^' a-^ -y i?' T U XA (PT3) ^ ffll ^T^i 

7fc^^{±aiW^ftfSi!ltT- l^-fe y h U -y T-* ^ C 

-r-g-t, xP-fe>'hU>y^:ft{6'l : y4 b^-?;P7(PA)C0 

;^)-'«^ 2 ° lilTT'fc I. i t; >OiM(cai L\\ 
[0024] i/c. JS]B:ft=5r^\f^^t-P B sr UX 

A(PTl), PBS>— N(PT2). ^'a;^:^'"-f ^'a -f -y ^'T 
y XA (PT3)^^Ktt^*-^. m3t^^{i^>'XVS>y 

{i:m^N°V-CDHUp(GrF) i:IEA-'7-C0f^p(GrR) fcT-«fK 
Six, S^IQ (ST){±fMI(GrR) (f^lZ&mth Z t tmiL L 

^\m'o (ST) mif^mmm^tL^^mff^ 

{-^i D mrl¥(GrF) i:f*l¥(GrR) i:«ra1cOjlf OjSLSMra 
g^D (ST) $r|frl¥(GrF)tCfiB$-lJ:l, i t {iluP(GrF) cT)^ 

3 ^-gicox y - > (SO Tcog^iB;^)Sti-r ^ t ^ -§> 



[00 2 5] t/^. PBS7°yXA(PTl), P B S 
h(PT2), i^nxr^f^'n-f -y ^ry XA(PT3)^Sr#A 

x'^(^=^»ifim^ hti:^-^mm.(n^f^^mu^ ^ z t 

A. ^ b ^SVWX (PA) y t > ^f — 1^ >-X ^ T-tO^Si, 
m»:3m;R}&il«LT. ^c^fI(D2)£Klt3t^^£0^ 

:l t 4 L V . D2/'f coffi*^' ^ <50^#IEIScOTRS Sr T 

ni^st. ^^^m^m^mm-^x'^^^-^mmx'mfz-tm 

[00 26] ^HlfSsOff^FJ-Cli. l!ffl¥(GrF) ^«fiS,L-C 

2uyX{G2)t'^K ^izMi^^^v—^^Lx^-^i, frff 
X'h^b. ^cirhc^v yy:\m u^^m§.^^hzt.-bi 

X-^h, Ltzifi-oX^ ft^^V-(50^1, JS2^yX(Gl, 

izmLXv^^. ^^\z. mi, m2\yyX{Gi,G2)ayy 
^< t i>A-:S-0^>'XAimAiytflS* l^(tJt;^-X;* 

■o. :i(7m\^t'' . m\'\yyx:(G\)m/m2]yyx{G2) 

[0027] WimGr¥)\.Zimmim^h:ih (Ci D . 
StiillWiE 2: < 3 t :*^'^tg i: S , LfzW-o 

X . mm (GrF) {zimm^^ i ^ ^ j± ^ >'Xtmc?ji£ 
«tc*«!)-e$)^„ $A,ic{4. wm{Grf)i>zwm4mmv 

m-n^xim^^Mza \ ^ximmwEtmrnx-h t tz 

isb , J; 0 ^fliiiEtg^j ^ isi±§ "^^^z^MmmMx^y 
x\im^wc'h h « wH^^fetHv^ yxii^mfxhtixt^ 

XyXi'-y^c^miiif&m.mx-^^l^zfS.mX'^ ^tzibmz 

Mtb^\ tfz. mm(GrF}couyxmmm^iz^^-^ 

fz^ . ^ y xM'mzit'<X —law t:^B <7)T 7 x ^ ^y ^ 

OAS < tiir-i. t , )5cM^iOIg>«)^fflli(c^r-l.;^A6, 

^(DXd^j:m^[zlim.i>WzkmkmX'tc^-^^tifim.t. L 

[0 0 2 8] tfz^ Bfrl¥(GrF)cOP->'X1$:iS[^M^> 

•ouyX'i^^/h^<iian^i,t^ P'>-XH(7)ft**^#'?< 
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[0029] ztL^mmth t . mm{GrY)\,z&Mrrh 
he 2= 3 1- mi<^mif^WM-^-thh . ^cowmt 

mm^i^cr,t^j:^tzisb. 52=3 7° jfifflcoHJi 1 HcO 

{i. ::i-hmzht'om&zx-^^^\^mcommh'o . s 

[0030] f*l¥(GrR) iZimMim^^h ZbiZiK). 
S i i: S <. ic7)>I i:>^^^>, f^(GrR) t^^^HSr 

ff(GrR)(::iiioS^^faH^ yXS:fflV^§ ^ t ^^SgtcMi L 

[003 1 ] ^mmmmxu. tm{GrR)cr>mii±iz 

0 . u r r u i^' X 3 ygBcoWfr # ^ritjtoJ?;^^ S: ffi 

[0032] f^P(GrR);^)ip^ 

'jt'm.>&:^m--MfAf)^i^^hvyx-.^mv^hzh\.z^^^ 

-feJRilo 2 ^Xx^^ VjV^W^^h Z. t tf^X^ h„ Z<r> 

fz^. V >x%'mi^m-h z h ifix% ^bthiz. m 

mTMti^J: K>W^Xh^1&'^lyyX(7)m.iiSMth Z b 

t)^X^i>. Lfz-A^-oX. mn^BiLm^fj^^:^J&i>lE]yyX 

i'im (GrR) tcffi 1 1 s ^ j±. ikMit^^c^^^mmm^t 
[0033] ^mm<7:>mmxi,i. mm^^com^xK 

-^x^' y -^(sc) cnrmcomm^i&m^miz^^ , $ ^> 

VTTx:i=Jx.^>'3ymw.cr)mi^^tx^v~y{s 



9 0° iii±ifr'omif^zb(&3: moMtn)tfmti- 

iSt. 3™fOWf«i:LTrU>CA(PR)Srfflv^ 
*f S ii^ ^3te^j&i"r 0 (PR) I^T^Mif^fr S:}»3^c-r 

ifaxhi&mti^^M^b^^h. m tarn 5 <7immmm 

(H 8 ) Tli; , ttf D L r y Xi. (PR) T'cO^MW^fl^A^'fiic 
DiioTV^I,. otO, tff OjRLxy Xi^ (PR) c^gj/f* 
Nd=l . 5168CO*l^ . KIJ3tei^^T c?)?^!^ 

hA^-^\^nmtiH2.u^ )iz-t^zb^zxK). -^mi^ 
^mtz-tzbt^x^^. 

[0034] ttz^mcommco i. a r/t/s^^*^ 

«^*^KItffitCjfe§3fXfcTy XA (PR) ^3tfi^f)f 0 ft(f # 

mbLxmrn-t^mLx. 

mL^mn)i^^mzm<-t^zbi,zmL. im^ 
[0035] ^fz. itmifx^mw^mzi: ^mnrnzit 

fi&^iff 0 ft(f ^ b . ffSf (GrF) i:f*l¥(GrR)^-C'!|%ilB^T 
S^^e^ L^< ^1. . Zcr>=^»^<}f^£<-thtzmz. 

mm 0 ftff BTH('::Sii:=Sr:S'i*]tcT;^> U ^ b yXco^t 

M^tflS6<50MfitOfli?tj.(|ii o)-C1i, MP 

(GrF) i:f*l¥(GrR)i:cO=F^S:jl(t'S.J^;*. f*ffiP(GrR) t 

1. firp (GrF) cr)^»m'^ i:i>:^i-/VLx. ^mmt 

(T) V y X?-fflrP (GrF) Sr«^ LT V , 

[00 36] f*»(GrR) bWm^{~^-m^) b<7)^W^m 

<fz^^zwmm<:r>v yx^fflv s h . JMifi^^^^o v 

yX)-<^-,i^^%.<'thZbifiX% . t.fz. Mff(GrF)i; 

Xi? >j ~y(S>Qmb<r)'^W^'m<fz>sb\,ziWmmnvy 

a, miffif(GrF)i;X:?'U-y(SC)i:tfOT:^^ig{tl.;^ 
46, X"? U->'(SC)icM-r-l>Hfrf¥(GrF)iO^;^g|Ii]-^D 
;«f >y h LT afe D , f*ll(GrR) eD*!!^ yXiiSSH^^cO:^ 

y'fy^vyx{^m^)bcri^w^w.'^hfzih. 
60 a yfy^i^yxiizn^h^km (GrR) yxv) 
T^gp^]-^ D^'ybLTS).?., ±tz-. iwmm^ > x^ 

tm< X t , ^^^^nxY(Mm^U^b tihW. 1 

>'X(Gi)^ig2 ix-yx(G2) &^m®4Rtc-ri. .r t^iss 
[0037] ^mm^%.om^\zm\.x\t. oto^ 

48<oo<60 ■■•(1) 

00 : m:xmm° ). 
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[0038] ^^^{i)immm^?^cr>m:mmm^ 

Wi^^jufh , mm (GrF) coit'^m<7Mwr:<?mmM 

^/J^s <i-^t. ±xm^tz i 5 ^Hm^}^±tK^ . s 
-ircoM. iyyx^m^m'^^^£<xi,±^(;>^<^£hfz 

[0039] laffif(GrF) ^:f*P(GrR) h^DPelOf/fDiR 
3<Dl/f<7 ■•■(2) 

Di : m'jmL^m^{mm{GrF)(7)mhm4-^i^mcom^^ 

h aSf (GrR) t t£>«;*fSi!lcOH * 
[0040] ^^ff^5^(2)(Sfff'93it^*&SJELTV-> 

[004 1 ] f^P(GrR) tfflV>/i^xTV>|>P^53-tSE#t4 
*^ii.B£-g.iE^yXtC^fr{S. OT^O^frj^; (3) (4) 

Vd>75 •■■(3) 

0.52<(Ng-Nf)/(Nf-Nc)<0.56 -(4) 
Vd : ^m:5M*WffcOT v^S^ ( ^ d) . 

Nf : mn'/mMm(^fmi>zn-thmmm. 
x'h^. 

[0042] ^ff5*;(3) i; (4){4P^ittScW^£fiOS«tcM 
■f-"l> L T V ^ o (Ng-Nf ) / (Nf-Nc) tMd^-ttl 
^'fimmbmmt;Zb'ytz:/j'yX'7'yr^:^x.h. ZcOb 
t . ^fr3t(3) WTRSi; ^fr3t(4) cr)±|5S^ TPIi; -CJ^^ 



^n-l. 3mc^MmzA(:>^\^:^'^XX-\d-^m-rW^ hcr> 

iztmt -1. 5 X {i 2 iJrX'-^.^' b ;HtiEil^] //ffi < . u 

yX^^iSMXn h {? b'c0^i)^-H&X'l,t^^ \ ^cr> 

tz)^. ^f+i^:(3)SLt^'(4)^ityt§^i-»^.toii:, 

[0043] firP(GrF)^f^^(GrR)cO#3jR® ^^-rS 
-0.5<-ffa/'fra<0.5 ■■•(5) 

fzfzL. 

ffa : Hrrl¥(GrF)t7)^^BRffi$::ft-r^ U'>Xc7)#..c5Jgffi. 
fra : f^(GrR)0^^«cHSr^-tS ^i^Xc7):ftjSgEfi. 

[0044] ^fr3t(5) ti. aaS^^-fW: J: S b ^fL 

SrffiM-r§ Ifrf^(GrF) tO^[;J$ffi&#-t§ b ^X 
b im (GrR) Sr I- y X i: iO* ^iEEMOM 

'f[:«^4(^j;i{f, m^mmimmm, mm-\mm^^m)ii 

h co^a (Devi ati on) ^\^Zb. ^Xhti^ 

i: . cod ■h<o^ ■^•mti^cm^x'&myt^mzim 

[0045] ^cofztb^ y°^:^i-"/^m&c7)^mmuy 
x^fflv ^1. ^e^jTS) 6 r 9x^ -/ ^ V yxcr> 

m^'^^comtfxmm.m^mzn vx^^mzmmx-h 

JK^-fWc J; ■l.@f)f*^^t.(A n/AT){i, H'yT.VyX 
(ciL^T ffijSV ^ tc^ S V \ ^ it . Wmm^ ( « ) i; s w 

J: hm^bm\^mc\t\^y v'knyi-ii^\.zim^^h 

>X^S|uP(GrF) ^;f*P(GrR)t;#>-g>«^, fm(GrR)tO 

r 5X^ -y U yXif%,tz t:,^M>mMnzi. h\^yY^ 

ixiil!irff(GrF)tO 1 Of&{J^;tC^I>o ^cr)fzih. |fffff(Gr 

F) h f*sp (GrR) (^imm]y yxcr,m^Mm\t^ . hhm 
^^y-^~^z^mLfzy^-:^xw^mti'^^\'M 

[0046] ttz. ^fr^(5)cOTRS*^l^±(f^clilT 

-0.3<-ffax-'fra<0.5 ••■(5a) 
[0047] ^fr5l;(5)coTRg^a[#±ff ^ai^t^Hfl 

^ft«iE^^*e^tC^f3 7ti^. |frSf(GrF)c0^^f* 

fflUyX{itfc^^S(SJtSI.<li:*W4 t< , 
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h:b'^Q^l^izmm-t^h<7)b-ti>. fiff (GrR) n°>7— 

xxMwmmi (a)t m^mmt ( a n / a t ) c^nn 

a 1 1' ±(f y^^fr (5a) ^ )S/c-r *^"*f * L V ^ i: V ^ ;i 

[0048] mwm\m.{a) tmimmnt. n/AD 

-0.1<-ffa/fra<0.2 ■••(5b) 
[0049] f*l¥(GrR) t,Zy'yX^ -y i?M<7)f ^H?®1^> 

liimiZ±^^^Zt:b^i^. f^l¥(GrR)c7)r5X^v^# 

mTi7)f=fef+5*:(5c)2a:U;-(5d) ^}t/it-i t tmt s 

mm(GrR}commuyxit. mmfmcommm 

fra/f>4 •••(5c) 
fra/f<-4 ■••(5d) 
fra/f>16 ••■(5e) 
fra/f<-8 ■■■(5f) 
[00 5 0] ^6, ^TcOHiffefiOm^dll 0, HI 1) 

COX 0 tc. iW^^mm^m?!) t^y^ b A■;^y(PA) t c?) 
nyv'yif-i^vX(CL)^fflV'>^ii:«i. 

^Mw^^ . ik^ymm^m: (pt) tLTPBs>'-h(p 

T2) m^mm ifz^. ^m^m t ^ fmrnx-mtz-^ 

tlX\/^^\>^fz>sb^ PBSryx'A(PTl)^:?nX^-f 

a ^ -y r y (PT3) ^5rfflv j; D t . mm 

^^couyXJ^y:?i-M:<b(^^<X{t^(^^\^-^. ^0 
t:^yxW:>*ci= <5;-'g), ^<nfzi^^ WWWt, 'JvM ■ 

KM-fb. ffiaxh'f[:t{ira;^?^^<^i.. ^imm^"^ 
{n)h=yA h^N';py(PA) i-'>'X(c 

[00 5 1 ] ^mmmm.(^xo^z^ fAi¥(GrR)t;^r^ 
himmtK rm (crR) co* tiffi/jN^tfaMsoi^ yx:tJi5'h 

(^:>vvx\zmyf^fixv^h:iht^m.±\^VK oto. k 

^3t^|6{i^S(PT) J: 0 



i!i£7)kyxwhf0P'>'Xtc^^JMSria(t-g.i t^&^as t 
^fi\tVimiGr^)<r>iimmBmzmth^\^x:h 

—mmz. /hM(7)5-f b^^Vky'(PA)<7,^*7i^iKtSrte 

u , 5 b ^ N'/t^y (PA) <7) A s $ >&i3^i?ig^o^iS[7\i §r m 

[0052] ±fz.. ^lt^¥^CDfl3^'/h§tttL{S\ 
ft t ^ ^ h ^ ^VU 7' (PA) tjffV ^ 1^ > Xtc5ii I ■> JE«0>' — ^ 

mix:hh. t3&>t^^«ffi^>'Xt^<7)afij&§-it^ 

^^SSH^yXcoaK^ttSr^Jtt-Sii^l^q^t'Si^o J: 

-3 T . f*p(GrR) <mmmv yx\m.%>m'\<^m<^v 

[0053] mi V>'X(Gl)at^"^2P>-X(G2)*i^tC 

fl<7)y\°y— i^-t^ ^ - X:;J?X b yXT-Si ■Sit 

Lvi>, ^tHimmGrF)comi . m2UyX{Gi,G2)(r)B 

mzm-t ^ M^x'h W.I m/w, 2 >- x (gi . g2) 

^-^-x-mjmn ( « > >??>'4 s " \:!X±.cr,mm'^Mzi6 
v^T, vyxmL^mMf<zm'^^^tt£<m&m&ii& 
<^w&m-th\,zit. mim/w,2uyx{G\,G2)<7yA 
mx\ io(7)HtcJst;f^jSrm4i$it^wa9tc. rss 

a -r -I. , m 1 StA'IS 2 VX (Gl , G2) ■tfiy< -X^X 

vyxxhh^tiim±L<. iskkMm(,z{}i^\^mz 

;>< - X;^X yXT'S) I. >! i: ^^Stca* t V ^ „ 

[00 54] ^^JSffi^^r-tl>l-'> X{iX9X^ 'y ^'l^y 

mmmv yxn. r 5xf- ■y ^ vyxx o t,?ais#tt 
^^{4 1- y x@Ai± § V ^ i t , ^ ^fsaff^^^toif a*^ <^ o 

^ffi (Devi ati on) t i . »jt 3 X h j&^ft V ^ d 

Lfztii->X. y'yxi-^y^^f&mco^mmuyXi 

[00 5 5] mm(GrF)cr>^mmm{GrR)cr>^mi,ZMl- 

X. xhu~hmt^^^Lfzt^iz^mi>zw-nmz-L 

mm<^ J: a , Mffif (GrF) c7)3tM (AXF) *if*P (GrR) O)^ 
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t,zm- mm (GrP) (Dw-nmi&a^is- ttix^^^:ittim 

f (PA) ^'^^mm (GrR) c03tW (AXR) ij-h-fixfzit^ 

Bff^(GrF) ^:f^(GrR)-C;^/'>>:5'-«iE-r^ ^ht^-Ti-^ 
h fz^ , Ifp (GrF) t flP (GrR) C03tf i ( AXR , AXR) t^mi 

[00 56] 3eg&tff 19 filff^ S^'T U XA (PR) ^> R)c 
0 . -eiO^ScOii'-^< i: t lH*^'^S¥(GrR)c?)^#(AX 

R) tcM t TMv V ^ s ^ t L V ^ , .1 n{±3KS5f;f 0 

ftif^St fCTiJXi^(PR)S:fflVifci: § tOTDXAS 
8, H9){iCC05feffSr}tf^LTViS„ TyXA(PR)lr 
tcr i; XA (PR) iOgtffffiS ffltts i i: <i^K*iRll* aiE 

(PA) '^'t'-mm (GrR) A, -TixT t > i> , 

lt§^XJt«{±-fiO-rixtcj: DXi? U-^(SC) t;*f-ri.A 

r u XAHSrffift 1. ^bi>zj:'o. ^mumizKtt^ Z<r> 

[00 57] ltrP(GrF)(;03\itt(AXF):e)i'ai¥(GrR)(733\:W 

(AXR)t::^LT. :z.hU~h^t^^Ltzt^^z^^ 

izim-^x \-^&zb *^ffl* t v> . i mmm (GrF) co^i^m 

(AXF) ^: mm (GrR) £?)3l6tt(AXR) <7)|I^ liZm^^^^T 

m5comm(ommm8, m9)it^cr,^i>¥t:mfz 

'LWikm{^rR)'^'t4i^h-tfLXV^hfz^. "y i 
(PA) ^>L-(m.Wt\iZii \ ^-rS^cOlSttlgSrtf-l. . 

coMffiiO^— :tr(*i(c-(tl< i . B>r^(GrF) «3fctt(AX 

F) ^ f^Sf (GrR) ( AXR) L 1 1® ^ ; 1 1:: i 

[0 0 58] ^3, %A<D%mpyBMm'i , 07)T- 
^-^ bAVL'X(PA)i;X:?'y-y(SC)i;i7)X^'y-y 

(sc)a^:^l^i]'^^4■M^«(Hffi4''l:^^) too. 

X y - >' (SO A Xc^M KiWx. izM& L d^i- ol^zik 

M^^^i}mt&^h.X tsK). tfz. m^hxi^u-y-^ 

^ Xco V Ty'ui/x. yTV\,zwm. L 3 I) i '3 tc^ 
-•y h-fbS^iTUI.o M;t{S'Sg3«^jSffi6'mWT'<±, 4 
0 M<5^x ^ U — >- (SO -9->f X (H 5 ) i: 5 0 Mcox U — 
>-(SC) -tf X(ia 6 ) i: D TV ^ . 

^ <50 J: 0 ^raiSiOX (sc) >f Xco-B) 0 #;l tcl^ 

t. f*p(GrR)i^i?)KD (sT)iS3aT■■3tem^c^^^-:'T^f^ilt- 
^■-i]X-ti\.^Wtfh^f^v—(rMlv^--i]xm 



i:, Srf*S(GrR):6iWt-l.>Ii:>^)ia* tV^. ^3, 

<rmk<nnwx'\t^ % 1 :7:^— ;>j:^si*^'m4 p>'X(G4) 

hm.'ok^Dfj^his.-iXii''} . w>'iy^-^xmfm9v 

[0059] mffijf ftffiiEj&iTTSg^iBiO (ST)jfiffl(C{iS 
-fh^r^V~crmi:%\y^—ijxmh \^X y ^~tiX 

\,z^m-h:Lh\zi.n . y^—^x^'ijdt^l,z^cr,^ 

U >-X^^:S:;{)^-iJ'-^ tCfc {t-?> im (GrR) W n° V- 

SrW-n.l¥{±s &timizM'ti>m^tf^m\''^fzi^y^~:f; 

xmtLx!ti^iii^x-$>h. mtm^x\ umy^~A 

X^'ifo^2yylr~:^xmi>JECO^-<V~^m-t&mX-^ 

^m^m'mmc^m^i,zm-^mmm< . mm(Gr 

F)co^uyXi±HazM^X^mmi,zhMB9^RlI 
■tfziby:^—:^xmi/Zitm^^X^^^\\ tfz. W.2.y ^ 

-tixm\mm\z{f 5 mrnim^^mt^'j^-^^^-^z. t 
mx'hhtzit). m.^ isi) i}-ih,mtifzmx'^^:itii^mi 

[00 60] ^hi<zz(7^xo^j:?hxu. mm'omw^ 
®fci^o(sT)^tora«osraj;0 4>, m'omtwmim 
mms. (PT ) ^ (7^m^)mm.<r^ut)-^ <ti:^fzi^. m 2 :? ^ 
~:^xmi.im (ST) i 0 i.mA^imizim.'th ^ t 

x*i jE(7)^ ^° "7 - sr ^r-r -1. ^ 1^ >- X § V ^ V ^ ) 

T'Jb 0 , IS 2 7 =r x|¥*i^c5D 1^ yX 1 ^*-C-fcixiS\ 

'm2y:f—iixmti^M-i-yxxhraf^ y^ 

~:^xcr):^:^mm)^^ 0 f^^t-^: i. v ^ ^ Sil* i> ^ -I. . 
[006 1] Xi^y-XSOif-f X<7)-fc3]0#i.{cl^L. 
Ill 7^— ^x|¥F^c7)^-:Sr< i:^> 1 MiOPyXA^, -ec?) 
U-yXi;{ift^C0M^|,HSri!'^^< k. t lH*-r€.SiJtfO 

mmmDxM. mAvyxm) ij^^ ^tL^:Lhi,zx 

"0X9 y-XSO-t^Xto-tOD^itc^fJELTV-*!,, i 
6oa: o^rx^' y— >-(sc)-9--^Xco-K'9§>iB#(cfc(t§7 

«iEtcS&a*i"* •i.Sft:* i i: (i , ^<Dm<7)^mi,zM-t 

co^miiz x^y^-)(jxmt MffiSftSiEa t<^j^yy 

XtmtiX\>-^^ b t . |3IPl*Ii0i!'^*< 1 1 1 H<7)ft^^ 

x&ti>^i;3?)i'r'#«., mzii. M-uyxx-yy^—Ax 

L. ^cr>uyXi'^±l,z^mmiz-rh^bl,zX^ . y<ti 
«)t*#M^tLoo7 :r-;*xMfiMi:M$ftffliE* 

[00 62] x^y— y(sc)-+^-'fXc7)-K'9#i.(:^L, 
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B(rS¥(GrF)i*ic?)ii'-^< h i 1 m<7:>\^yxtK ^o:>wX 

•tt;&mzMLm'^msEfmtim^\ zcotzishmi 
-;(/xm<^^m'^ V >x-^mc\ix- i ^ t ^^fti«iE s ^ 
^^h-h^x'%hfz^. miy^-Axm(^^m}^uyx 
^mi,zx6y^~:^xi,z. ^ico^'^miEimi^tmz 

[0063] flfrP(GrF)«3Kft±.(c43^i:^Sr»OJtt?0'D 
T mifP (GrF) *i|IISE^tgtC«^$ixT V ^1 i: ^^Mi L 

V „ M L if m 4 tc^-tm 3 c^mmmmco xoiz^ mm 

(GrF) C0?ttt±t3 ( CP) ^ iZ^ -o X mm (GrF) tl^ 

6 a±. . mm (crp) t mm (crR) p yxmm isnfsani 

-r ^ ^ i: iiffllSTS) 0 , frU (GrF) t f^S (GrR) 03t 

mm(GrF)cr>m^±i,zt^'C.^{cp) ^n-ofzmizii^-y 

xmm(GrF)±j^^m^^->t&ztii^Mmx'hi>o 

[0 0 64] ^i^izit. mm(GrF)c?m^tp.\:^(cp)i^ 

(Tym-^j^-^jmrnmiizmK a t tmt l < , ^tLi,z j: 
xt^miiLm^ni/'^-fi^zmmcom^ srwiE-f-s ^ t *^'T' 
§ « s . (GrR) tc^t- i> ^mm D fl(f ^s^^ii 

X(H) = (CO H2)/U+v"(l-e CO2 
12) ...(AS) 

x(H) : m^ticDiiLm-xcDtm^m^^iiLmmmAA 

H : mAI,zMLXm\S.^j:Jj}iii]CO^^ . 
CO : iSWft*(=l/'CR) , 

Ai : VA<^4mmimii=4.6,&.10,12). 

[oo68]^iot. mmm 5 <^mm^—^i^-t. 

mMm5<r)-:iyxh'7 9>'ay9~9{zii\^X. fttt^ 

xn^-^fi. :s\-^\<zmis.Lfzm0h<7)mhtikkMk{m 

H (SI , S7 . S8 , S9) ii^Sr - ^ TltS § ti^ » SSr- 
^■eWS^^xSffi (Si, S7, S8, S9)tfOlES{4. ^crmcOiiL 
Whrn^h Tit ^ § „ (SI , S7 , S8, S9) Of5K 
{4. miH(Sl)omiS;S^iljS(0,0,0)i:L, ^ 

jy-n — y sVi^^riS^e^g^ (x , y , z) t is ViT , #ffl (Si , S 



-t^tiK MSf (GrF) c?mM.^'t-{G?) ^mmmzm-n^}^. 

fi[S*>^>-rix/t H«P(GrF)<503tttl_ht;I< <! i: i 0 . 
rR) (cM-r-S3fel&f/r D fttf *SoffiS«^*>+^^T'=S:v ^ 

[0065] 

[^M^j] OT. ^%mimMLtz^jry°uiy^9i^3 
ym(r>w^%^^^. ayxvy^i^^y^—^m^^ 

(i , fri^ L 1 7 ff^mm<^'mmi,z ^ti ^ixMm l 
Tfco, ^mmmm^m-tm 1 —ms . H7, hs, 
HI o&ifiai 111. nm-ti>^mmm(D^^m^iti 

[00 66] ^1. ^3, m5, mi, m9, mi2A 

t/ai4tc. mmmi--7cDayxh^9iy3yf—i^ 

Sr^-r. Jtfit. *iF60iJ3i:^M^J4(^5, ^7X4, 

X9U -y (SO Xtfo-tn "9 wt i^zMmLtzmmz^ -o 

X^^&fzlib. 2 4f a >- ( 50S , 40M) cOx - ^ 2: #(f 

si(i=i.2.3, . . .)im±i^mm^hm.x.xmscr> 

m. CR{4ffiSiC0ft**fl(mm). T{±tt±ffiraPi(nim) 

«4iilTtOx>; (AS) T-S«§^Xl>fflJf^«t0^t:JiRffiT-$) D . ^ 
2, ^4, ^6, ^8, *1 1 , ^1 3S.l^*l 5I,Z. 

MMM 1 — 7 comMMf— 9 (E-ri= X 10- " ) ^ ^"T « 

[0067] 
H2 ) ! + (A4 H* +A6 HS +A8 IP +A10 « +A12 H 

7, S8 , S9) COTOI^SffiS (x , y , z) T'*$n •!. <, ^ 1 ® (SI) 

3t¥»fffillco*Kffit;MLTaii::^[ni)tc-^L. SHj^t 

*a tuff (GrF) t03Km (AXF , H 9 ) i^J^xtl b —at" -1. . 
L*^L. %mfiy^}XMP¥.)X'^'omf^tihfd^. =8- 
mSra§7teW(AXF)i:xWi;{4— lAL^rV^o ^T-, 
(SI, S7. S8, S9)c^ffi]IiiCjott.5.ffi^i; 3tW(MF) i; if. 

im^^'t^y LT^cHSsicJ; Dfi!c^[l]lE:ft«(B#lt[niO*^" 
iE) -C\ *® (Sl.S7,S8,S9)CQM#^^LTV^i.. 
[00 69] ai 6tai 7t;. M^-^crmm'T~9'Si. 
l/Mii-r- (FNO : F-^-yA— )MVt:^|JS-r'-:5'(° ) 
**-r. »SM6, 7i0^^iO«*Bgl?i(f){4. 

h^N';l/y(PA)3£fiSt{>iK-r'S> 3>'r>-9--^>'X(C 
L) ^ t-i-AJ^iffl-T^I. « It:^. ^ff5»;(4) t*3ftS (Ng-N 
f ) / ( Nf -Nc ) <7)ffl{ 4 . T ■/ ( k1) 7 5 i^:Jl±<7)^^:5]- 

[00 70] 111 2—02 0 {4#^ffi<^Jc0lK^iafS> 

0, mm\3, A\,z-:>\^x\t^x9 ^)—y^A X{^m, 
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40M) i^zMm Lfzyt^mf&Tc^Mm (a 1 4 1 7 ) ^ 

^LX^^^. #EI4^. ( A) {if^MJRH (spherical aberr 
ation. mm ; Wm : FN(D) . ( B){i^K'SK^( astigmatic 

aberration, mm ; Jfi^fJ : o)° )^ (C){±^flJt5i^(dis 
tortion, % ; : 6oM. (D) iif-g*feiR^ (lateral 

chromatic aberration, mm ; IJItt : o)" ) ^TjkL-Xi^ 



-SiRH. W^mmt^M4 5 0 nm^3telItC^-rSK 
[0071] 

[^1] 



[00 72] 





CR 


T 


Kd 


V d 




SI* 


141. 48834 










6. 0003 


1. 49140 


57. 82 




S2* 


29. 96838 




l¥<GrF) 


19.70G1 






mi 


S3 


161. 19465 


3.0000 


Lr4250 


52. 47 


G2 




S4 


25. 985/7 


15.9615 








S5 


00 


58 3635 


1 51S80 






S5 




1. 9959 








S7 


52. 71648 


8. 5940 


L&1680 


64.20 




S3 


-154. 22228 


5.2871 






S9 






18.0934 






SIO* 


-73. 619S6 




2.7387 


1.49140 


57.82 


SU* 


-99. 55909 


2.S085 






312 


77. 279/5 






9. 2530 


1. 49310 


83. 58 


Vd 




S13 


-30. 57623 


0. 2000 










S14 


-43. 15452 




3. 3736 


1. 75000 


2b- 14 


S15 


S3. 96243 


S16 


33. 96243 


0. 0301 


1. 51400 


42. 83 


IB. 3623 


L 51680 


64.20 


S17 


-54. 57192 


0. 2000 






S18 


84. 69408 


7. 4923 


1,66998 


39,23 


S19 


-84. 70589 


K BOOO 








S20 


00 


0. 3000 


1. 51680 


64. 20 


^ /4te:(pi) 


S21 


OQ 


29. 3300 


1. 66998 


63. 18 






CG 


5. 0000 








sa3 


00 


2. 6000 


L 51680 


64.20 


A /2*g(P2) 




DC 










[^2] 


m 




SL 


B 


-8. 76522 


A3 


6. 63642E-14 


A4 


3. 86082E-06 


AlO 


9. 63688i;-17 


A6 


-9. 35il3E-10 


A12 


-1. 62O59E'20 


S2 


a 


-1. 03211 


A8 


-3. 42268B-12 


A4 


8. 11718E-06 


AlO 


L 90515K-13 


A6 


3. 02295]i:-09 


A12 


-7. 92054ii-l7 


SIO 


c 


6. 48721 


A3 


-1, 90724lj:-10 


A4 


5. 32928K-06 


AlO 


1, 90515lj;-13 


Ae 


4. l5957ii-09 


A12 


-7, 920b4li-17 


SU 


£ 


5. 68815 


A8 


-L 48671l!:-10 


A4 


0. 000016628 


AlO 


1. 30268l!;-13 


A6 


3. 887aOK-09 


A12 


1. 568Bdi';-lB 



[0073] 



im3] 
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[0074] 





CR 


T 




i; d 


7*6^ ^ ^ ^ 


SI 


78. 48363 










5. 0000 


l.vUOO 


53.93 


Gl 


^(GrF) 


S2 


45. 53334 


16.6455 






m 


S3 


as. 56743 


4. 2000 


I. Y1300 


53- 93 


G2 


S4 


a4. 62236 


12,4373 










S5f 


DO 




5. 6000 


1. 49300 


58. 34 


S6* 


43. 44115 


21, 7816 
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